ABSTRACT. Objective: To assess the results of chemoembolization in this pilot study for patients with unresectable metastatic liver neoplasms.
Introduction
Chemoembolization is a well established procedure in liver neoplasms. Most common indication is palliative management of unresectable tumors, both primary and metasta-tic [1.2] . It is mainly used in reducing tumor burden, in pain control and hormoneproducing tumors, neuroendocrine, and alleviation of symptoms caused by hypersecrection. Hepatic intra-arterial injection of anti-tumor agents is performed to increase the local concentration of drugs and reduce systemic side effects [3] . Intra-arterial embolization causes ischemic necrosis of the tumor [4] , which leads to tumor size reduction, palliation of symptoms, and may prolong survival [5.6 ].
To our knowledge, selective intra-arterial chemoembolization for primary and metastatic liver tumors is a novel method not commonly used in Saudi Arabia and treated with conventional chemotherapy protocols. Our aim from this pilot study is to assess the results intra-arterial chemotherapy followed by embolization to patients with unresectable metastatic liver tumors in our population.
Materials and Methods
Consequative patients who met the entry criteria and who agreed to participate were included in this study. Inclusion criteria were: performance status (Karnofsky > 600/0), ageless than 70 years, unilobar or bilobar tumor, pain secondary to tumor spread in the liver, and normal liver function tests except alkaline phosphatase and gama glutamic transferase. Patients were excluded if they had a surgically resectable tumor, had decomensated hepatic disease, portal vein thrombosis, or had contraindication to treatment with 5-fluorouracil (5-FU), adriamycin, or cisplatin.
Chemoembolization: After admission to the hospital, patients underwent intraarterial catheter insertion through the femoral artery by the radiologist. Arterial system mapping was obtained and portography was carried out in all patients. Hepatic artery catheterization was followed. The tip of the catheter was advanced to be distal to the gastroduodenal artery or one of its branches. Either right or left branches of the hepatic artery then catheteried. The catheter was later connected to an arterial pumb, then patients were transferred to the medical ward. Chemotherapy consisting of flourouracil (1000 mg/rrr'), adriamycin (50 mg/rrr'), and cisplatin (50 mg/rrr')" were all infused intra-arterially and sequentially each over two to four hours. Within 24 hours, patients underwent embolization and complete occlusion of the arterial vascular bed of the tumor by the radiologist using PVAP of 700 micron in size, followed by removal of the catheter. Patients went home 24-48 hours later. The procedure was repeated every four te six weeks for a maximum of three cycles.
Follow-up:
Liver function tests and computed tomgraphic scans were obtained as a baseline and before each cycle. Palliation of symptoms (pain, nausea, vomiting, or any other symptoms) were all assessed before each cycle of chemoembolization by using a Visual Analogue Scale. Complications were documented for all patients. Data were collected analyzed.
Results Patient characteristics: The trial began in March 1994. Eight patients enrolled in this trial until March 1997. Characteristics of these patients and their treatment outcome are summarized in (Table I) . Male to female ratio is I: 1. Mean age is 55.9 years (40-70). The original primary tumor's were different (three colon, one breast, one transitional cell carcinoma of the urinary bladder, one esophagus, one nasopharyngeal carcinoma, and one carcinoid syndrome). Five patients had two cycles and one patient had three cycles. This was either because of death or a worsening of their liver function tests. All patients were not suitable for surgical resection.
Treatment Outcome: During the observation period (March 1994 -March 1997), response to treatment was assessed before each" cycle of TACE and during regular followup in the outpatient department. Regarding changes in tumor size, all patients had reduction in tumor burden of 50% or less (10-50%). Five out of eight patients had palliation of their symptoms (pain control, nausea, vomiting, and hot flushes for the patient with carcinoid syndrome). The duration of palliation of their symptoms were short, ranging from three to 20 months (mean 7.2 months).
Survival: Seven out of eight patients died. The cause of death in all patients was tumor progression. The patient with the carcinoid syndrome (patient No.8) is still alive with minimal bouts of hot flushes which is well controlled by Sandostatin. The overall survival varies between one to 36 months with a median survival of seven months.
Complications: Among the eight patients, seven developed abdominal pain which was mild and lasted for one to two days; vomiting in six patients; and a low-grade fever in four patients. Temporary elevation.of liver enzymes occurred in seven out of eight patients which lasted for three to ten days followed by a rapid decline and normalization of liver function tests. One patient died within the first month of treatment from sepsis and renal failure.
Discussion
Hepatic metastasis represents a common site of dissemination for a number of primary malignancies related in part to the dual blood supply, large blood flow, and receptive environment of the hepatic parenchyma. Liver metastasis are commonly seen colorectal, gastric, breast, malignant melanoma, and neuroendocrine tumors. Hepatic resection of metastatic disease is commonly used to treat liver metastasis from colorectal cancer. For patients with multiple metastasis or those unable to undergo resection, other options are available like regional chemotherapy, embolization, or chemoembolization. Hepatic tumors obtain most of their blood supply from the hepatic artery, where as normal hepatocytes derive their blood supply from the portal and the hepatic artery [7] .
Recently, TAE has been performed successfully to treat patients with unresectable HCC with improvement in survival compared to arterial chemotherapy' alone or in patients who do not undergo treatment [5] . Various TAE methods have been used in the treatment of unresectable HCC. A combination of TAE with gelatin sponge, iodized oil and anti-cancer agents is now one of the most common techniques used in the treatment of liver neoplasms in many hospitals and medical centers in Japan [8, 9] . Intra-arterial chemotherapy, with or without hepatic artery ligation or embolization, has been used to treat metastatic liver neoplasms with good results[lO, II] .
In our pilot study, we elected to use hepatic intra-arterial infusion of effective chemotherapeutic slowly (two to four hours each) to increase the local concentration of drugs and reduce systemic side effects [3] . Embolization of the tumor blood supply was performed after completion of intra-arterial chemotherapy infusion using PVAP. Our preliminary results from this study revealed a 10-50% decrease in tumor size and five out of eight patients had palliation of symptoms within the' first month of treatment ( Table I) . The reduction in tumor burden and survival noted in our study is less impressive than other studies reported in the literature, using chemotherapy infusion through hepatic artery and or hepatic artery'ligation for liver metastasis secondary to colon cancer [10-l2] . Didolkar et a/[IO] reported a 97% response rate with a median survival of 23 months compared to a 62.50/0 response rate with a median survival of seven months in our study--seven out of eight patients (87.50/0) in our study of only 470/0 [10] . This difference may explain the poor results in our study of response rate, palliation of symptoms, and survival. The results of palliation are worthwhile, though short-lived. Our patient with carcinoid syndrome (patient No.8) had a significant reduction in tumor burden, palliation of symptoms for a long duration (20 months), and prolongation of survival (36 months). Chemoembolization is an effective palliative method in the management of metastatic neuroendocrine tumors to the Iiver. In 1993 Stokes and associates ' 13] have obtained a 1000/0 symptom palliation rate with a 900/0 reduction of hormone levels and an 840/0 reduction in tumor burden in their study. The excellent response for metastatic carcinoid tumor is very encouraging which makes it worthwhile to pursue in the future for neuroendocrine tumors.
Notable success has been also achieved with embolization of ocular melanomas to the liver [2] . Other liver metastases, such as from the breast, lung, kidney, bladder, and-pancreas, and gastrointestinal sarcomas, have been treated with embolization. The series are small, however, so any statement on survival is premature.
The complications noted in our study in seven out of eight patients are similar to other series reported in the literature[l4]. The most common complications postembolization are: pain, fever, nausea, and vomiting.
In conclusion, preliminary results from our pilot study showed that intra-arterial chemotherapy followed by embolization of tumor blood supply (T ACE) is a novel approach for the treatment of liver metastasis which is prevalent in Saudi Arabia in palliation of symptoms and improvement in the quality of life but for a short duration. Perhaps other chemotherapy drugs could be utilized. Further randomized studies in comparison to conventional systemic chemotherapy, which is currently used in the majority of oncology centers, would be worthwhile pursing in a higher number of patients to show any advantage. 
